Abstract. The steeply tilted Mount Perkins block, northwestern Arizona, exposes a cross section of a magmatic system that evolved through the onset of regional extension. New 4øAr/39Ar ages of variably tilted (0-90 ø) volcanic strata bracket extension between 15.7 and 11.3 Ma. Preextensional intrusive activity included emplacement of a composite Miocene laccolith and stock, trachydacite dome complex, and east striking rhyolite dikes. Related volcanic activity produced an -18-16 Ma stratovolcano, cored by trachydacite domes and flanked by trachydacite-trachyandesite flows, and -16 Ma rhyolite flows. Similar compositions indicate a genetic link between the stratovolcano and granodioritic phase of the laccolith. Magmatic activity synchronous with early regional extension (15.7-14.5 Ma) generated a thick, felsic volcanic sequence, a swarm of northerly striking subvertical rhyolite dikes, and rhyolite domes. Field relations and compositions indicate that the dike swarm and felsic volcanic sequence are cogenetic. Modes of magma emplacement changed during the onset of extension from subhorizontal sheets, east striking dikes, and stocks to northerly striking, subvertical dike swarms, as the regional stress field shifted from nearly isotropic to decidedly anisotropic with an east-west trending, horizontal least principal stress. Preextensional trachydacitic and preextensional to synextensional rhyolitic magmas were part of an evolving system, which involved the ponding of mantle-derived basaltic magmas and ensuing crustal melting and assimilation at progressively shallower levels. Major extension halted this system by generating abundant pathways to the surface (fractures), which flushed out preexisting crustal melts and hybrid magmas. Remaining silicic melts were quenched by rapid, upper crustal cooling induced by tectonic denudation. These processes facilitated eruption of mafic magmas. Accordingly, silicic magmatism at Mount Perkins ended abruptly during peak extension -14.5 Ma and gave way to mafic magmatism, which continued until extension ceased.
Introduction
The relations between magmatism and the dynamic and kinematic evolution of extensional terranes have been the subject of significant controversy. Many workers have proposed relationships between magmatism and extension in which (1) the emplacement of large volumes of magma atthe documented volcanic centers and plutons occur within three east-west trending magmatic belts [Smith and Faulds, 1994] . Magmatism began 1-2 m.y. before extension and generally continued through most of the extensional episode. Because magmatism preceded and continued during extension, the effects of regional extension on the evolution of individual magmatic systems can be evaluated. Appreciable tilting in many areas permits examination of both the plumbing systems and surficial volcanic edifices of individual magmatic centers. In the northernmost part of the corridor, several volcanic sequences have been correlated with cogenetic plutons on the basis of structural relations and geochemistry [Weber and Smith, 1987] .
Mount Perkins Block
The Mount Perkins block is a steeply (-90 ø) west tilted fault block that contains an apparently cogenetic suite of Miocene plutonic, hypabyssal, and volcanic rock [Faulds, 1993b] (Figures 1 and 2) . The across-strike width of the steeply tilted exposures suggests that as much as 9 km of crust may be exposed on end In the Mount Perkins region, west tilting increases eastward across many of the major, east dipping normal faults. This suggests that fault block tilting was largely accommodated by displacement on concave upward, east dipping normal faults and dominolike tilting of intervening fault blocks [e.g., Proffett, 1977] However, the amount of slip on the discontinuity has not been constrained. volcanic and plutonic rocks that constrain the timing and duration of volcanic activity, establish links between volcanic and intrusive activity, and tightly bracket the timing and rates of tilting associated with regional extension (Table 1 (Table 2) Ma from the younger granodiorite phase of the pluton (Table  1) Table A1 Figures. 5b, 6, and 7) , the pluton and trachydacite dome complex are not physically linked at exposed structural levels (Figure 2) . Because the steeply dipping dikes that comprise the Mount Perkins pluton restore to a subhorizontal orientation, we conclude that the pluton was emplaced as a laccolithlike body, which emanated from a poorly exposed stock situated beneath the core of the stratovolcano (Figures 2b and 8) .
Timing of Extension and
The The changes in emplacement modes at the onset of extension reflect a major reorganization of the regional stress field.
The preextensional intrusions indicate a nearly isotropic regional stress field that may have experienced periodic permutations. The subhorizontal intrusions were probably emplaced during periods when the least principal stress had a subvertical orientation, whereas east to northeast striking dikes probably reflect a subhorizontal, north to northwest trending orientation of the least principal stress. The latter orientation may imply small amounts of north-south extension in the Mount Perkins region prior to -15.7 Ma. Synvolcanic north-south extension has also been noted in the northern Basin and Range province [Best, 1988; Bartley, 1990] . In the Mount Perkins region, however, north-south extension ceased at-15.7 Ma, significantly before volcanism terminated at -11 Ma. Although difficult to quantify based on available data, the volume of subhorizontal intrusions in the northern part of the extensional corridor appears to be roughly comparable to that of the east to northeast striking dikes, which suggests that vertical inflation of the crust may have been as great as north-south extension. Some permutations in the regional stress field may have been magmatically induced, as emplacement of dikes can locally overwhelm the regional stress field leading to shifts in the least principal stress direction [e.g., Parsons and Thompson, 1991]. Significant permutations in the regional stress field of probable magmatic origin have been documented for relatively brief time intervals elsewhere in the Basin and Range province [Minor, 1995] . Analytical data were reduced to produce spectra and isochron plots using the EyeSoreChron program developed by B. Hacker at Stanford University.
Step heating experiments (10-16 steps) were carried out on all samples to obtain higher precision ages and to evaluate whether the isotopic systematics of the samples have been affected by either alteration or xenocrystic contamination. Nearly all samples yielded easily interpretable ages. All ages are in agreement with their known stratigraphic position. Most samples yielded simple flat release spectra with a welldefined plateau over a significant part of the spectrum.
However, several of the "whole rock" samples yielded humpshaped, S-shaped, or more complicated spectra and poorly defined isochrons that are more difficult to interpret. It has been determined empirically that the ages corresponding to the tops of the humps or the middle, flattish part of the Sshaped spectra from whole rock samples are the best measure of the eruptive age [Nauert and Gans, 1994; P. Gans, unpublished data, 1994]. Assignment of uncertainties to these more disturbed spectra is rather subjective, as contiguous steps are not strictly within analytical error of each other. In any case, our estimated analytical uncertainties on most samples is less than 0.05 Ma and in the worst cases does not exceed --0.5 Ma.
Geochemical Analyses
Major and trace element analyses for 30 samples were carried out at the GeoAnalytical Laboratory at Washington State University using automated X-ray spectrometry and inductively coupled plasma source mass spectrometer. 
